Nitric oxide mediates feedback inhibition in angiotensin II-induced upregulation of vasopressin mRNA.
Angiotensin II (Ang II) stimulates hypothalamic magnocellular neurons to release arginine vasopressin (AVP) via Ang II type 1 (AT1) receptors during chronic hyperosmotic condition. On the other hand, endogenous nitric oxide (NO) tonically inhibits the activity of AVP producing neurons; and system infusion of Ang II elicits the activity of NO producing neurons in the hypothalamus. These studies suggest that NO may mediate feedback inhibition in Ang II modulation of AVP neuronal excitability. To confirm this hypothesis, we first investigated colocalization of neuronal NO synthase (nNOS) and AT1 receptors in the hypothalamic magnocellular nuclei of adult male rats by using double immunofluorescence. We found that 60% and 65% of AT1 receptors immunoreactive neurons coexpressed nNOS in the hypothalamic paraventricular nucleus and supraoptic nucleus, respectively. We then demonstrated that intracerebroventricular administration of nNOS inhibitor N-omega-nitro-l-arginine methyl ester further enhanced upregulation of AVP mRNA level but totally abolished upregulation of nNOS mRNA level in the paraventricular and supraoptic nuclei of anesthetized rats induced by a prior administration of Ang II. Theses morphological and pharmacological data demonstrate that NO mediates negative feedback regulation of Ang II-induced upregulation of AVP mRNA.